Abstract: Emigration leads to finite changes in structure of production and sectors vanish because they cannot pay higher wages. Does emigration of one type of labor hurt the other non-emigrating type in this set up? We demonstrate various scenarios when real incomes of the emigrating and the non-emigrating types do not move together. This generalizes some of the existing results in the literature. In particular, emigration can lead to a drastic change in the degree of inequality depending on which of the sectors survive in the post-emigration regime.
Introduction
In recent years a body of literature has emerged analyzing the impact of international labor mobility on wage distribution in the source country. 1 In particular, this literature addresses the question how emigration of skilled and unskilled labor from low wage to high wage countries affects the degree of wage inequality in the low wage country. Marjit and Kar (2005) provide a simple model and derive an intuitively appealing condition under which wage distribution may go against the residual workers of the emigrating group. Using a specific factor model, this study shows that regardless of the emigrating category -skilled or unskilled -return to capital declines following emigration and subsequently raises the return for workers of the non-emigrating type.
Indeed, in some cases residual members of the non-emigrating factor may benefit more than the emigrating group affecting wage inequality in an unexpected manner. Thus, emigration of either skill type may unambiguously improve the relative wage of the nonemigrating workers. Several papers have recently extended this emigration-wage inequality link and provided valuable insights. For example, Oladi and Beladi (2007) introduce nontraded goods in connection with emigration of skilled and unskilled workers from a small open economy and evaluate its impact on both source and host countries. In particular, they show that immigration of both skilled and unskilled labor decreases skilled and unskilled real wages in the recipient country with wage gap widened (reduced) due to unskilled (skilled) immigration, if the non-traded sector is less capital intensive than the import competing sector.
Individual wage implications are reversed for the source country with respect to both migrating types, but subject to the intensity assumption only one type would exacerbate the extent of 4 inequality. In a related context, Beladi, Chaudhuri and Yabuuchi (2008) introduce unemployment of unskilled workers in a developing country and derive conditions under which inflow of skilled and unskilled workers may reduce wage inequality. However, it is not consistent with observed migration patterns where net outflow of either type is positive and large for developing countries. Except for refugee movements (primarily unskilled) and MNC or intergovernmental movements (mainly skilled) it is unlikely that such inflow is positive and would have much of an impact on wage gaps in poor countries. Empirically speaking, it has been recently shown in Mishra (2007) that emigration from Mexico to US over two census periods 1970 and 2000 display strong positive impact on Mexican wages along with rising wage inequality. Mckenzie and Rapoport (2007) , however suggest inverted u-shaped relationship between emigration and inequality, such that communities with long history of migration face lower inequality in Mexico. On the other hand, Anwar (2006) shows that emigration of unskilled labor must increase wage inequality if the income share of capital in the industrial sector is larger than the service sector. Furthermore, in case of developed countries Oda and Stapp (2009) show that simultaneous inflow of skilled and unskilled labor and capital can cause wage inequality in favor of the skilled.
We offer a generalized model where many of these results should hold and hence help to synthesize issues related to emigration. In addition, we demonstrate that factor mobility can be critically responsible for 'finite changes' such that some sectors completely 'vanish' from the source country.
Between two alternative occupations a factor will always choose the one that promises higher rate of return. As factors of production are allowed free entry and exit in a global space the general lesson from trade theory suggests that the set of goods produced in a country may change along with that. In particular, given world prices certain production activities/services 5 might turn out to be unprofitable for certain countries. Such 'finite' changes in trade theory do not receive much attention but surely opens up interesting possibilities. Jones (1996) and Findlay and Jones (2000) In the present case, mobility of factors affect factor returns in such a way that production of certain commodities would no longer be viable. An example from the Indian tea industry demonstrates effect of domestic factor mobility. The tea industry in India depends heavily on garden laborers who develop a particular skill in plucking green leaves. Hand plucking of leaves have strong influence on quality and hence pricing of tea. However, in recent times higher industrial wages elsewhere have raised the opportunity cost of these workers resulting in large exodus from tea gardens. The tea gardens find it quite difficult to retain skilled workers by matching wages available in say, textile industries. Many tea gardens have resorted to mechanical equipments for harvesting leaves by sacrificing quality and price and might run out of business in near future.
Finally, Jones and Marjit (1992) provide an interesting perspective in a many factor many commodity world. In specific factor models (Jones, 1971) no sector can completely vanish because of the necessity of employing the specific factor. Of course, they do not consider the possibility that such specific factor is internationally mobile. In a standard
Heckscher-Ohlin framework with two factors, however, a vanishing sector is clearly feasible under complete specialization.
This paper considers a 3 X 3 model where two sectors produce X and Y by using skilled and unskilled labor as specific factors and capital as the mobile factor as in Marjit and Kar (2005) . There is a third sector that produces Z by using both types of labor and capital.
Sectors X and Y may be identified as purely skilled and unskilled sector respectively, owing to proportionately greater use of the specific factors, while Z is the common good. Existence of the third sector allows participation of both types of labor in one activity and thus captures a more realistic scenario. In the Marjit and Kar (2005) specific-factor type framework emigration of either type of labor must improve the real wage of both while the owners of capital suffer, such that wage inequality or wage distribution is the key focus.
Introduction of the third sector, as in this model, opens up several other possibilities unaccounted for thus far. Interestingly, emigration in this structure may lead to closure of one of the sectors and reduce the 3 X 3 structure to a 2 X 3 system where only two commodities/services are since produced with one specific and one non-specific factor remaining functional within the country. For example, emigration of skilled workers may shut down sector X completely not only because such workers become too costly to hire but also because capital flight to Z replaces skilled workers there as well. We establish conditions under which this lowers the unskilled wage, an outcome never to be encountered in structures without a mixed sector. Two possibilities are worth mentioning under such circumstances.
One, this might perpetuate the flight of skilled workers. Two, it exacerbates wage inequality as 7 consistent with empirical observations in developing countries. The same story can be repeated in case of emigration of unskilled workers with an endogenous production structure being instrumental in driving distributional consequences in both cases.
Section 2 describes the model and pre-emigration as well as post-emigration equilibria.
Section 3 discusses emergence of alternative production structures and their implications for skill-specific wages and overall wage inequality. The last section offers concluding remarks.
Model and Equilibrium
To start with we have a 3 X 3 model for a small open economy trading only in goods.
X uses skilled labor and capital while Y uses unskilled labor and capital. Z uses both skilled and unskilled labor and capital. Technology is neo-classical with diminishing marginal productivity and CRS, markets are competitive and resources are fully employed. Following equations describe the model and use conventional symbols.
(1)- (6) (corresponding right hand side) the commodity becomes unviable under perfect competition and the sector vanishes. Conversely, if the unit cost in that sector becomes lower than the price then one of the factor returns must rise in equilibrium and should suck in that factor from other sectors. This too will jeopardize production in one or both sectors in the intersection set.
Consequently, the exact match between average cost and price for the potentially vanishing sector has a probability of measure zero. Let us now derive the alternative scenarios that can emerge. 
Post-Emigration Production Structure
Consider solving r from (1) and (2) 
Alternatively we can solve for r from (2) and (3) 
First, suppose * 2 * 1 r r  ; then Z will not be produced. All capital will be absorbed in X and Y.
All skilled labor will go in X and all the unskilled in Y. Note that, in the process as  . Here we need the full-employment conditions to solve for w and r. So, equations (3), (5) and (6) simultaneously solve for w, r and z. We shall refrain from addressing this possibility because our intention is to offer a striking contrast to the already established result that emigration of one type of labor always helps the other nonemigrating type. The second structure shall prove to be sufficient for demonstrating our claim.
Consider the case where emigration of skilled labor leads to closure of sector X, and that Y and Z are the only products. Therefore, to derive the effect of such a change on w and r, we use Jones (1965) . The following equations incorporate proportional changes in the variables denoted by '^'. From (2) and (3) 
We have already shown that emigration of skilled workers may lower the wage of unskilled workers if sector Z is labor intensive. Proposition (2) makes use of that information along with (13) to demonstrate that emigration of unskilled workers will also lower the return to skilled workers if and only if, the income share of capital in Z is lower than the minimum of (12) and (13), both of which must be negative for adverse impact on the wage of the nonmigrating type.
QED.
It is obvious that if
KZ KZ   and skilled labor emigrates, w w S must go up aggravating wage inequality, and conversely if the unskilled emigrates w w S must fall reducing wage inequality in the process. It is also to be noted that when S w goes up and w goes down, r must increase.
Interestingly, if both S w and r go up, then sector X turns unviable as X P does not change.
Therefore, the outcome is consistent with the initial conjecture that the economy might be left with two sectors only; in this case Y and Z. Conversely, if w and r go up and S w falls, 13 production of Y must stop altogether.
Let us now consider the scenario where the new production structure yields similar results as in Marjit and Kar (2005) to the extent that the wage of the non-emigrant actually goes up. It is clear from (11) In this case it is not clear whether Marjit and Kar (2005) type production structure can be ruled out because in both set ups r actually goes down. We claim that if the following conditions hold then the said structure will not be the endogenous outcome. , and using (11)', 
(20) allows us to offer a definitive condition on wage inequality subject to skill emigration from the country. From (11) 
Proof:
See discussion above.
In Marjit and Kar (2005) (23) (23) implies that similarly as in Marjit and Kar (2005) , emigration of skilled workers leads to an increase in the wage rate of the unskilled if any of these combinations are produced and the corresponding conditions satisfied.
Concluding Remarks
There has been a recent surge in the analysis of impact of factor mobility on factor price inequality. Several important contributions within the last few years developed theoretical and empirical models to explain how wage inequality, primarily, has behaved following greater international mobility of skilled and unskilled labor. Although there is consensus that skilled wage has risen more than the unskilled wage in both developed and developing countries, not surprisingly the analyses have taken various routes.
The present contribution not only envelops much of these results but adds another dimension, namely the post-emigration production pattern in the source country. By invoking a third sector that uses both skilled and unskilled labor we account for a large number of cases where vanishing sectors and wage inequality are joint outcomes of labor migration. This treatment is closer to reality and in sharp contrast with most of the previous studies where sector specificity of skill types dominates the outcomes. We establish that the direction of wage inequality -whether pro-skilled or anti-skilled crucially hinges on the income share of capital in the mixed sector in comparison to that in one of the surviving sectors. Possibility of 'not small' finite changes as discussed in relation to technical progress in Findlay and Jones (2000) applies here with respect to production re-organization in the source country.
Emigration of skilled workers increases skilled wage rate in the source country. A rise in skilled wage up to the developed country level might lead to flight of capital towards other sectors in the economy. Consequently, the unit cost of production in the skill specific sector may become larger than the unit price under perfectly competitive conditions and a finite change in the nature of 'vanishing' skilled sector is imminent. This also opens up a starker possibility where each sector using a specific factor might vanish.
The effects of emigration on wage inequality offer another set of results where skilled wage and unskilled wage may no longer move in the same direction and may no longer be considered as snapshots of case-sensitive explanations. In fact, if the mixed sector is relatively more unskilled labor intensive vis-à-vis the unskilled labor specific sector, unskilled wage falls in absolute terms and wage inequality rises. However, if absolute reduction in unskilled wage is ruled out by violation of this intensity assumption, even then wage inequality must go up. In other words, vanishing sectors and increasing wage inequality are both robust when it comes to intensity assumptions, unlike some of the previous explanations for rising wage inequality. In brief, therefore, we not only provide a generalized account of earlier results but open up possibilities of exploring the effects of factor mobility beyond wage inequality only.
Another important avenue that one can explore is the growth implication of emigration.
If emigration has a negative impact on return to capital, it may have an adverse impact on growth. But a positive impact is what we have tried to highlight in this paper. It seems that there is some potential in progressing along this line.
